




Statistical categorization of the difficulty of a shot in basketball 
games and using it to assess a player’s shot ability
Akihito YAITA1），Osamu AOYAGI2），Osamu KURAISHI3），
Kazuhiko NODERA4）
Abstract
The present study aimed to investigate the comprehensive relationship among various factors 
influencing successful shots in basketball games and to try to statistically define the degree of difficulty 
of the shots by using estimates computed from the logistic regression formula. Furthermore, methods 
evaluating the shooting ability of each player using estimates, ratios of shooting attempts and successful 
shots according to difficulty, and successful ratios of all shots were developed. 
The following 15 items regarding shooting conditions for total 1,456 shots in 10 games after 
the quarter-finals of the 66th All-Japan Collegiate Basketball Championship were recorded: “Score 
difference;” “Remaining seconds of the shot clock;” “Shooting areas (distance);” “Shooting areas 
(direction);” “Way of shooting,” “Height of shooting player;” “Play leading up to a shot;” “Screen play 
conducted before shooting or not;” “Action of player prior to a shot;” “Movement of basketball prior to 
a shot;” “Distance to defender;” “Ball handling by defender;” “Block shot;” “Foul is committed or not;” 
and “Height difference between shooter and defender.” Logistic regression analysis was conducted using 
“Successful shots or not” as a dependent variable and the 15 items stated previously as independent 
variables, while applying the stepwise method together with a variable-reduction method.
As a result, “Shooting areas (distance);” “Shooting areas (direction);” “Screen play conducted 
before shooting or not;” “Distance to defender;” and “Ball handling by defender” were found to have 
a significant influence. By quantifying the shooting conditions using the obtained logistic regression 
formula, “Very tough shot” with estimates less than 0.20; “Tough shot” with estimates equal to or greater 
than 0.20 and less than 0.25; “Average shot” with estimates equal to or greater than 0.25 and less than 
0.40; “Easy shot” with estimates equal to or greater than 0.40 and less than 0.6; and “Very easy shot” 
with estimates equal to or greater than 0.6 were defined. In addition, it was revealed that the trends 
and characteristics of successful shots by each player in the games which could not be evaluated only 
by scores or ratios of successful shots could be understood by using shooting trial ratios according to 
difficulty level and successful shot ratios.
In conclusion, in addition to the knowledge about a trend of shots of teams and/or players, it 
is considered that an evaluation of shots in games has become possible such as the appropriateness 
of judgement of whether a shot should be done or not that leads to the cause of a successful or an 
unsuccessful shot and the characteristics of shooting skills.
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①得点差 11.62 8 .17
②ショットクロックの残秒 2.56 5 .77
③ショット試行エリア(距離) 5.74 2 .06
④ショット試行エリア(方向) 24.48 5 < .01
⑤ショット方法 9.82 8 .28
⑥ショット試行プレイヤーの身長 5.77 6 .45
⑦ショットに結びついたプレイ 1.30 4 .86
⑧スクリーンプレイの有無 1.69 2 .43
⑨ショット前のプレイヤーの動き 6.94 11 .80
⑩ショット前のボールの動き 4.87 11 .94
⑪ディフェンダーとの間合い 9.31 5 .10
⑫ディフェンダーのハンズアップ 9.42 4 .05
⑬ブロックショット 6.75 5 .24
⑭被ファウルの有無 3.18 1 .07
⑮ディフェンダーとの身長差 9.10 9 .43
　定数項 .10 1 .75


































































③ショット試行エリア(距離) 25.85 2 < .01    
④ショット試行エリア(方向) 32.59 5 < .01    
⑧スクリーンプレイの有無 4.85 2 .09
⑪ディフェンダーとの間合い 13.42 5 .02
⑫ディフェンダーのハンズアップ 13.02 4 .01
　定数項 3.93 1 .05






























































































Very-tough 0.20未満 140  (9.6%) 16.4%
Tough 0.20以上0.25未満 207  (14.2%) 25.6%
Averaged 0.25以上0.40未満 683  (46.9%) 31.0%
Easy 0.40以上0.60未満 284  (19.5%) 46.5%


















































































































































































A B C D E F 全体




















































































































































































































































































































































































３）Reich, B.J., Hodges, J.S., Carlin, B.P., and Reich, 
A.M. （2006） A spatial analysis of basketball 










７）Javier, L.M., Guillermo, S.D., María I.P., David, 
C., and José, C.P. （2013） Basketball training 
influences shot selection assessment: a multi-
attribute decision-making approach. Revista de 
Psicología del Deporte, 22（1）: 223-226.
８）Swalgin ,  K.  L .  （2002） The basketbal l 
evaluation system （BES）. In: Krause, J. and 
Pim, R. （Eds.）, Coaching basketball （Revised 
and updated）. McGraw-Hill: New York, pp.87-
90.
９）Milanović, D.,Štefan, L., and Škegro, Š. （2016） 
Situational efficiency parameters of successful 
and unsuccessful top male basketball teams in 
the Olympic tournament games in London 2012. 
Baltic Journalof Sport and Health Sciences, 1
（100）: 31-37.
10）Pojskić, H., Šeparović, V., Muratović, M., and 
Užičanin, E. （2014） The relationship between 
physical fitness and shooting accuracy of 
professional basketball players.The Journal of 




11）Pojskić, H., Šeparović, V., and Užičanin, E. 
（2009） Differences between successful and 
unsuccessful basketball teams on the final 









14）Kozar, B., Vaughn, R. E., Whitfield, K. E., Lord, 
R. H., and Dye, B. （1994） Importance of Free-
throws at various stages of basketball games. 







17）Simović, S., and Komić, J. （2008） Analysis of 
influence of certain elements of basketball game 
on final result based on differentiate at the 







20）Chang Y.H., Maheswaran, R., Su, J., Kwok, S., 
Levy, T., Wexler, A., and Squire, K. （2014） 

















26）Wohl, D. （2009） Last-second scoring plays, In: 
Gandolfi, G. （Ed）, NBA coaches playbook: 
Techniques, tactics, and teaching points. 




28） ク ラ ウ ス・ ピ ム： 三 原 学 ほ か 訳（2010）









31）Remmert, H. （2003） Analysis of group-tactical 
offensive behavior in elite basketball on the 
basis of a process orientated model. European 
Journal of sport Science, 3（3）: 1-12.









35）Vaquera,A., García-Tormo, J.V., Gómez 
Ruano,M.A., and Morante,J.C. （2017） An 
exploration of ball screen effectiveness on 
elite basketball teams. International Journal of 




37）Wissel, H. （2012） Basketball: step to success 3rd 
32 八板　昭仁　他




39）Lieberman, N. （2012） Basketball for women 
（2nd Ed.）. Human Kinetics: Champaign, 
pp.219-220.
40）Alferink, L.A., Critchfield, S.C., Hitt, J.L., 
and Higgins, J.W. （2009） Generality of the 
matching law as a descriptor of shot selection 
in basketball. Journal of Applied Behavior 
Analysis. 42（3）: 595-608.
41）Vollmer T.R., and Bourret, J. （2000） An 
application of the matching law to evaluate 
the allocation of two- and three-point shots by 
college basketball players. Journal of Applied 
Behavior Analysis, 33: 137–150.
42）森重貴裕・石原雅彦・西中間恵・高橋仁大・清
水信行（2010）バスケットボールにおけるゲー
ム分析サポートの実践事例．スポーツパフォーマ
ンス研究，2: 207-219.
43）鈴木淳・武井光彦・山本明（1998）バスケット
ボールにおける選手分析のためのスカウティン
グレポートの開発．トレーニング科学，10（1）: 
49-58.
44）鈴木淳（2005）バスケットボールにおけるゲー
ムレポートを用いたゲーム分析について．スポー
ツコーチング研究，4（1）: 46-51.
45）葛西太勝（2008）大学バスケットボール界に
おける情報戦略活動の事例報告．仙台大学紀要，
40（1）: 71-83.
46）北郷純一郎（2006）ロール・プレーヤーを考え
る Part 2．バスケットボール・マガジン，13（12）
: 16-19.
Received date 2019年6月13日
Accepted date 2019年8月7日
